Effect of intrathecal superoxide dismutase and catalase on oxyhemoglobin-induced vasospasm in monkeys.
A gel consisting of agarose and oxyhemoglobin (OxyHb) was developed so that, when placed in the subarachnoid space, OxyHb would be slowly released, simulating lysis of erythocytes after subarachnoid hemorrhage. The system was used to investigate the importance of reactions mediated by free radicals in the genesis of OxyHb-induced vasospasm in monkeys. Seventeen monkeys were randomly assigned to have subarachnoid placement, on Day 0, of one of the following: 1) agarose gel alone (n = 2); 2) agarose plus OxyHb (n = 3); 3) agarose plus OxyHb plus intrathecal administration of superoxide dismutase and catalase (n = 6); and 4) agarose plus OxyHb plus intrathecal administration of placebo (n = 6). Vasospasm was assessed by comparison of angiograms performed on Day 0 and 7 days after subarachnoid placement of compounds, and by electron microscopy. OxyHb alone caused significant reduction in the diameter of the middle cerebral artery (40 +/- 8%, P less than 0.005, paired t test), which was associated with ultrastructural damage to smooth muscle. Treatment with superoxide dismutase plus catalase or with placebo attenuated vasospasm of the middle cerebral artery, although significant narrowing persisted in both groups (27 +/- 12% and 26 +/- 13%, respectively, P less than 0.05, paired t test). Analysis of variance showed no difference in the degree of vasospasm between groups exposed to subarachnoid placement of OxyHb. Cerebrospinal fluid aspirated from the cisterna magna on Day 7 contained elevated activity of superoxide dismutase in animals that received treatment. Malondialdehyde was undetectable in cerebrospinal fluid after subarachnoid placement of agarose alone, although it was present in similar amounts in all groups that received subarachnoid placement of OxyHb. Since intrathecal superoxide dismutase and catalase failed to protect against OxyHb-induced vasospasm, mechanisms mediated by free radicals may not be important in its genesis. As only one combination of doses of superoxide dismutase and catalase was administered, however, it may be that other dosage schedules might be efficacious.